TREM2 modifies microglial phenotype and provides neuroprotection in P301S tau transgenic mice.
As a novel risk gene for Alzheimer's disease (AD), triggering receptor expressed on myeloid cells 2 (TREM2) gene encodes a type I transmembrane receptor that is uniquely expressed by the microglia in the brain. Emerging evidence indicates a strong association between TREM2 and tau pathology in the cerebral spinal fluid or brain tissue of AD patients. In line with these clinical findings, we found that TREM2 was upregulated in the brain of P301S mice, an animal model of tau pathology, during disease progression. However, despite this information, the precise role of TREM2 in tau pathology remains largely unknown. In our recent studies, we revealed that silencing microglial TREM2 expression in P301S mice exacerbated spatial cognitive deficits and tau pathology. Based on this evidence, we hypothesized that TREM2 might exert a protective effect in tau-related neurodegenerative diseases. In the present study, to test this hypothesis, a lentiviral-mediated strategy was employed to selectively overexpress TREM2 on microglia in the brain of P301S mice. For the first time, we showed that TREM2 overexpression rescued spatial cognitive impairments and ameliorated neuropathologies including neuronal and synaptic loss as well as tau hyperphosphorylation. Meanwhile, this protective effect was likely attributed to the suppression of neuroinflammation and subsequent attenuation of tau kinase activity, since the expression of pro-inflammatory cytokines including Tnf, Il1b and Il6 as well as the activity of tau kinase including glycogen synthase kinase 3β and cyclin-dependent kinase 5 was significantly reduced following TREM2 overexpression. Additionally, the suppressed neuroinflammation might be ascribed to the M2 activation of microglia induced by TREM2, as the expression of M2 phenotype makers including Arg1, Retnla, Il4 and Il10 was markedly increased. Taken together, these findings support the concept of TREM2 as a valuable target against AD as well as other tau-related neurodegenerative diseases.